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CHAPTER I 
INTRODUCTION 
1. The Study of Perceptual Learning 
Generically, perception is conceived of as an awareness 
of the environmental situation from impressions gained 
through the senses. The intricacies of perception have been 
of age long interest to mankind. Philosophically, perception 
has been tied to the mind-body problem. With the advent of 
experimental psychology in Wundt 1 s laboratory early studies 
of perception done by the Structuralists put their emphasis 
on sensations as being the elements which materialized into 
percepts. 
More recently, there has been a concern with the way 
that perception can be influenced by long enduring traces of 
stimulus events--in other words, the effects of learning on 
]/ 
perception. The term "Perceptual Learning" has come, in time, 
to have a twofold reference. It refers both to the effects 
of learning on perception and to the effects of perceptual 
1JW. N. Dember, The Psychology of Perception, Henry liolt and 
Company, ~ew York, 1960, pp. 2~5-270. 
1 
2 
]j 
organization on learni~g. The effects of perceptual 
organization on learning have remained the more exclusive 
interest of the cognitive theorists. Indicative of the 
growing acceptance of perceptual learning as a separate 
area of study is its appearance as a topic in the Annual y 
Review of Psychology in 1961, to be repeated in the 
volume for 1963. 
Explanations of perceptual phenomena have continued 
to be forthcoming from both the learning and the perception 
theorists. Behaviorists attem~ to explain perception as 
learned behavior following the same principles as 
other responses, within the framework of their particular 
'ij 
theory. However, there are indications that perceptual 
learning exists as a phenomena requiring explanation 
beyond the scope of the traditional S-R concept. Indeed, 
findings of perceptual learning experiments could be 
interpreted as giving favorable support to the latent 
learning concept in that, apparently, learning occurred 
without reward and without immediate effect on behavior. 
yJ. J. Gibson and E. J. Gibson, "Perceptual Learning: 
Differentiation or Enrichment?", Psychological Review 
{1955), 62, 32-41. 
2/H. W ._,Hake, "Percept ion," An~ual Review of Psychology 
~. R. barnsworth, ed., Vol. 1~, 1962), pp. 145-170, 
Annual Reviews, Incorporated, Palo Alto, California. 
~,· H. Allport, Theories of Perception and the Concept 
of Structure, Wiley and Sons, New York, 1955, PP• 437-466. 
- y 
A case in point is the Gibson and ~alk study 
showing the salutatory effects, on a later discrimination 
task, of rearing animals with forms in their cages. 
Even if overt molar responses were conditioned to the 
stimuli it would be hard to explain how they would help 
in the mastery of the discrimination problem. Neither 
did reinforcement with food in the presence of the y 
forms seem to be a pertinent factor. Another possible 
explanation could be in terms of the facilitating 
mediating effect of the exposure to the forms. With 
the acceptance of a mediating factor to handle perceptual 
data, the learning theorists have come closer to most 
~ 
of the perception theorists in their thinking. 
It is not surprising that the current theories 
of perception which attempt to explain perceptual 
learning show a mixture of orientations stemming from 
1/E. J. Gibson and R. D. Walk, "The Effect of Prolonged 
Exposure to Visually Presented Patterns on Learning 
to Discriminate Them," Journal of Comparative and 
Physiological Psychology (1956), 49, 239-242. 
gjG. A. Kimble, Hilgard and Marquis' Conditioning 
and Learning, New York: Appleton-Century-Crofts, 
1961, PP• 221-223. 
~c. E. Osgood, Method and Theory in Experimenta1 
Psychology, Oxford University Press, New York, 1955, 
PP• 191-212. 
3 
y 
biases rooted deep in the history of psychology. As 
is true of learning theorists, several important positions 
can be noted as being dominating ones among perception 
theorists. Full descriptions of these are given in 
El 
4 
Psychology, A Study of a Science, Two views, in particular, 
differing from one another in basic premises, have been 
influential in directing much research in an effort to 
solve some of the perplexities of perceptual learning. 
2. Enrichment Versus Specificity as the 
Basis for Perceptual Learning 
How perception develops as a result of experience 
is a question of especial concern to theorists. A disputed 
point is whether the supplementation or interpretation 
of mediating process causes the sensory input to be y 
different from the finished percept. 
"Is perception a creative process or is it 
a discriminative process? Is learning a matter 
of enriching previously meagre sensations or is 
it a matter of differentiating previously vague 
impressions?" 
The contrasting positions of two viewpoints are evident 
0YJ• Drever, "Perceptual Learninp;," Annual Review of 
Psychology (P.R. Farnsworth, ed., vol. 11, 1960), 
pp. 131-160, Annual Reviews, Incorporated, Palo Alto, 
California. 
ys. Koch (ed.), Psycholoay· A Study of' a Science, 
Vol. 1, McGraw-Hill Book ompany, New York, 1959. 
~J. F. Wohlwill, "The Definition and Analysis of 
Perceptual Learning," Psychological Review, 1958, 
65, 283-295. 
5 
11 
in the preceding query posed by the Gibsons. "Enrichment 
Theories," a term coined by the Gibsons, would view 
perception as a creative process. Hebb's Neuropsychological 
Theory would be considered or the enrichment type, 
combining Gestalt Theory and learning theory at the 
physiological level. The Gibson's, being no proponents 
or the enrichment view, propose a s:r:e cif'icity theory, 
with success in learning depending upon greater corres-
?:/ pondence of perception with stimulation. Attempts to 
rind answers to the questions raised by the viewpoints 
typiried by Hebb and the Gibsons have led to numerous 
investigations of conditions that might be facilitating 
or deterring for perceptual learning to take pla.ce. 
Generally, the studies have used experimental 
methods in which the subjects were either restricted in 
their experiences or were provided with special extra 
experiences. In the deprivation studies, having less 
than the usual amount of certain kinds of sensory 
stimulation resulted in the subjects' being dericient in y 
rorm perception necessary for perceptual learning. 
1/J. J. Gibson and E. J. Gibson, "Perceptual Learning: 
Differentiation or Enrichment?", Psychological Review, 
1955, 62, 32-41. 
g/Ibid., pp. 32-41. 
'ij W. N. Dember, 'rhe Psychology or Perception, Henry 
Hold and Company, New York, 1960, pp. 236-237. 
In the enrichment studies extra experiences enriched 
the environment perceptually. In some cases it was the 
contact with a varieo and complex environment that 
increased perceptual ability. In other instances the 
enrichment was specifically a few stimulus patterns 
which were also the ones used in later discrimination 
testing. 
3. Hebb 1 s Neuropsychological Model 
and Consequent Research 
At the time of its appearance, obviously, Hebb 1 s 
theory filled a need for encompassing recent developmen~s 
in neurophysiology, as evidenced by its popular acceptance. 
The theory attempts to give a full account of behavior, 
explaining such aspects as set, attention, emotion, as 
well as perceptual generalization and perceptual learning. 
Presented in The Organization of Behavior in 1949, 
the theory is compounded of concepts, quite speculative 
from the physiologists' point of view but, seemingly, 
in line with psychological evidence. Hebb extended 
Marshall and Talbot's suppositions that gradients of 
y I 
neural firing occur. He accepted, too, Lorente de No's 
1/E· R. Hilgard, Theories of Learning, Appleton-Century-
Crofts, New York, 1956, pp. 452-456. 
_g,ID. o. Hebb, The Organization of Behavior, John Wiley 
and Sons, New York, 1949. 
6 
11 
yc. E. Osgood, Method and Theory in Experimental Psychology, 
Oxford University Press, New York, 1953, pp. 195-200. 
conclusions of closed circuits among interneuron cell 
firing. He also included a notion, similar to Kapper's 
Law of Neurobiotaxis, of axon growth with exercise. 
In Hebb 1 s model, then, the basic process is that 
with repeated stimulation the neurons become organized 
into a functional unit called a cell assembly. The 
scheme also conceives of alternate neural pathways, so 
the activity can reverberate in the closed system that 
comprises the assembly. In Hebb's own words, a "cell 
Assembly" gets builrt up through this process: 
y 
••••••••• "If a neuron, A, is near enough to 
another, B, to have any possibility of firing 
it, and if it does take part in firing it on one 
occasion (it often requires two or more neurons 
working together to trigger the response in 
another), the probability is increased that when 
A fires next B will fire as a result. In other 
words, 'synaptic resistance' is decreased by a 
microscopic growth at the synapse or some chemical 
change in one of the two cells. The assembly might 
be made up of perhaps 25, 50, or 100 neurons, and 
building it up in the first place would be a very 
slow process, requiring many repetitions of the 
stimulating conditions. These conditions might be 
a particular pattern of pressure in a small area 
of skin, exposure to a particular vowel sound, or 
an optical contour of a particular slope falling 
in the central foveal area;" 
Sensory movements such as eye movements in visual 
stimulation, noreover, become connected with the neural 
yn. 0. Hebb, "A Neuropsychological Theory,rr Psychology, 
A Study of a Science (ed. S. Koch, Vol 1, 1959, McGraw-
Hill Book Company, New York) p. 628. 
7 
8 
activity. With continued exercise the cell assemblies 
combine into a more elaborate organization called a "Phase 
Sequence," corresponding to a current in a stream of thought. 
In this aoheme percepts are seen as being constructed 
out of past experience through a lengthy course of 
development because of the necessity to integrate individual y 
perceptions before two perceptions can occur. Thus, it 
might be expected that there would be a difference in 
the properties of perception at the different stages of 
integration as might appear in the perception of a child y 
and an adult. 
Furthermore, it is considered important that certain 
cell assemblies be formed early in the development of 
the organism for some kinds of learning to be effective 
later; later learning is based on earlier learning 
which tends to be permanent. Hebb notes that an explanation 
of the low scores of West African natives on the form 
boards in an intelligence test can be made in terms of the y 
effect of earlier learning on later learning. The low 
scores could be attributable to a slowness of perception 
in identifying shapes, due to a lack of that kind of 
1/D. o. Hebb, The Organization of Behavior, John Wiley 
and Sons, New York, 1949, p. 77. 
~Op. cit., P• 119. 
~Ibid., PP• 294-303. 
visual learning in childhood. Likewise, rats who had 
been raised as pets and thus had had a richer experience 
during development were better able to profit by new 
experience at maturity. On the other hand, rats who 
lacked certain experiences because they were blinded y 
did more poorly in learning. 
In constructing his theory Hebb was influenced y 
by the data compiled by von Senden, who found that 
cataract patients, having regained their eyesight, had 
to learn to perceive even very simple patterns over a 
long and difficult period of training. From these 
accounts Hebb inferred that simple perception was slowly 
and painfully learned. Further confirmation of the slow 
process of perception came from Riesen's work with y 
primates. In a later study, a chimpanzee who had been 
raised in darkness with no opportunity to have experience 
with form patterns was deficient in later visual 
discrimination tasks as compared with normal~reared 
animals. For example, the blink response to a 
moving object took longer to learn as 
1/D. O. Hebb, "The 
I. Perceotion of 
Darkness," Journal 
101-126. 
Innate Organization of Visual Activity: 
Figures by Rats Reared in Total 
of Genetic Psychology, 1937, 51, 
g/M. von Senden, Space and Sight, Free Press, Glencoe, 
Illinois, 1960. 
~A. H. Riesen, "The Development·of Visual Perception 
in Man and Chimpanzee," Science, 1949, 106, 107-108. 
9 
10 
did an avoidance response to a disc which was paired with y 
an electric shock. 
Regarding experience as being important for perceptual 
learning in that cell assemblies and phase sequences 
constituting perception develop, the theory has generated a 
number of comparative studies aimed at investigating the 
effects of early enrichment and early deprivation on later 
perceptual learning. 
In the deprivation studies, both visual and tactual 
senses have been affected and the species studied have been 
varied. Ring doves were raised with plastic hoods which 
prevented them from having pattern vision. These birds 
learned a discrimination test with a circle and a triangle y 
more slowly than a normally raised control group. Scottish 
terriers who were restricted in sensory and social experim ces 
during their development showed differences from normally 
~ 
reared dogs in their avoidance of shock. In research on 
other sense modalities tactual restrict ion, in the form of 
1/A. H. Riesen, "Arrested Vision," Scientific American, 183, 
16-19' 19 50. 
_y'.A.. I. Siegel, "Deprivation of Visual .B'orm Discrimination 
in the Ring Dove: I. Discrimination Learning," Journal of 
Comparative and Physiological Psychology, 1953, 46, 249-252. 
_y'R. Melzack and T. H. Scott, "The Effects of Early Experience 
on the Response to Pain," Journal of Comparative and Physiological 
Psychology, 1957, 50, 155-161. 
11 
cardboard tubes on limbs, was shown to retard a chimpanzee ]j 
in learning simple problems depending on tactual discrimination. y 
Drever in comparing the performance of sighted, late blind, 
and early blind humans on several perceptual tasks inferred 
the existence of certain basic skills which would have been 
built up over a period of years. Early perception wasseen 
as playing a role in this process. 
Another way of investigating the effects of early experience 
as it might result in the formation of certain cell assemblies 
that would influence later behavior has been through providing 
the normal environment with enriching features. In some 
studies enrichment constituted greater visual or tactual 
contacts; for example, having access to alleys, inclined 
planes, block forms and toys would be considered enriching y 
conditions. Bingham and Griffith found their rats who had 
been raised in a "rich" environment superior in maze performam e 
to animals having restricted environment of squeeze boxes or 
laboratory cages. However, there was no difference between 
1JH. w. Nissen, K. L. Chow and J. Semmes, "Effects of 
Restricted Opportunity for Tactual, Kinesthetic, and 
Manipulative Experience on the Behavior of the Chimpanzee," 
American Journal of Psychology, 1951, 64, 485-507. 
_yJ. Drever, "Early Learning and the Perception of Space," 
American Journal of Psychologz, 1955, 58, 605-614. 
yw. E. Bingham and w. J. Griffiths, Jr., "The Effect of 
Different Environments During Infancy on Adult Behavior in 
the Rat," Journal of Comparative and Physiological Psychology, 
1952, 45, ~07-~12. 
12 
two groups raised in different kinds of enriched environment, 
so it was indeterminate as to what factors in the richness 
- . 11 
were crucial. Forgays and Forgays .found that having play-
things in an early free environment made rats better problem 
y' 
solvers. E'rom his study, Hymovitch, too, concluded that 
having a free environment was more beneficial for rats in 
helping them later in a closed field maze test. Furthermore, 
the experience needed to come early in life to be effective. 
In exploring the question of what specific aspects of a free y 
environment were beneficial, Fargus found that rats with 
only visual enrichment did better on some tasks than rats 
having both visual and motor exposures. He in.ferred that 
having a greater richness of perceptual response made for 
irrelevant responses which interfered with a solution to a 
visual problem. However, another investigator found it 
1/D. G. Forgays and J. W. Forgays, "The Nature of the Effects 
of Free-Environmental Experience in the Rat," Journal of 
Comparative and Physiological Psychology, 1952, 45, 
322-328. 
ys. Hymovitch, "The Ef.fects of Experimental Variations on 
Problem Solving in the Rat," Journal of Comparative and 
Physiological Psychology, 1952, 45, 313-321. 
yR. H. Forgus, "The Ef.fect of Early Percewtual Learning on 
the Behavioral Organization o.f Adult Rats, Journal o.f 
Comparative and Physiological Psychology, 1954, 47, 331-336. 
13 
difficult to obtain these results in a replication 
.v 
study. 
It might be noted in connection with the studies y 
discussed here and those to be discussed later that King, 
in an extensive review of experiments on the effects of early 
experience on later behavior, concedes only to the general 
hypothesis that some early experiences affect later behavior. 
As to Hebb's theory, to which the aforementioned research 
is related, already some modifications have been required in 
some of the details--in keeping with the new physiological y 
advance~ Also, evaluated by the passage of time and by 
experimentation some of the formulations of the theory, 
aspects of it concerned with motivation and emotion, in 
particular, probably would not hold up; and a different 
hypothesis has been proposed. However, the general structure 
1/R. D. Walk "Visual and 'Visual Motor' Experience: A 
Replication,' Journal of Comparative and Physiological 
Psychology, 1958, 51, 785-787. 
~J. A. King, "Parameters Relevant to Determining the Effects 
of Early Experience Upon the Adult Behavior of Animals," 
Psychological Bulletin, 1958, 55, 46-58. 
yp. M. Milner, "The Cell Assembly: Mark II," Psychological 
Review. 1957, 64, 242-252. 
has remained unchanged and has generated worthwhile 
experimentation, especially on the influences of the y 
early environment and of perceptual isolation. 
4. Gibson's Psychophysical Theory 
and Consequent Research 
A different approach from that of Hebb and other 
14 
gj 
enrichment theorists is the view of Gibson, who, as Bevan 
notes, can be classed with modern psychophysicists who have 
more concern for sensory discrimination than with cognitive 
aspects of behavior. y 
Gibson's total system has three aspects: 
1. "A biophysical theory of the nature of 
stimulation. This attempts to trace the chain 
of specificity between proximal energy at 
receptors and the objects of the external 
environment. 
2. A psychophysical theory of the basis 
of perception. This asserts the specificity 
of perception to stimulation directly, dispensing 
with any intervening process. 
1JD. o. Hebb, "A Neuropsychological Theory, 11 Psychology, 
A Study of a Science (ed. S. Koch, Vol. 1, 1959, McGraw-Hill 
Book Company, New York) p. 640. 
yw. Bevan, "Perception: Evolution of a Concept," 
Psychological Review, 1958, 65, pp. 34-55. 
yJ. J .. Gibson, "Perception as a F'unction of Stimulation," 
Psychology. A study of a Science (ed. S. Koch, Vol. 1, 1959 
McGraw-Hill Book Company, New York) p. 496. 
3. A discrimination theory of the develop-
ment of perception. This suggests ths:,t improve-
ment in perceiving is a matter of discovering 
meaningful stimuli instead of bein~ a matter of 
supplementing meaningless stimuli. 
The explicit hypothesis of his psychophysical theory 
11 
of perception is thus expressed by Gibson: 
•••• "for every.aspect or property of the 
phenomenal world of an individual in contact with 
his environment, however subtle, there is a 
variable of the energy flux at his receptors, 
however complex, with which the phenomenal property 
would correspond if a psychophysical experiment 
could be performed." 
15 
In his system explanations of contact with the environmert 
include such phenomena as size constancy, depth perception, 
and perception of moving objects. As Gibson frankly admits, 
though, several theoretical aspects still remain to be 
worked out. Selective attention needs to be accounted 
for. Explanations are also needed for illusions and 
errors in perception. The important area of meaning needs g; 
a theory of communication and social interaction. 
Stimulus differentiation, as it is believed to result 
in perceptual learning, has been widely investigated by the 
1/0p. cit., p. 465. 
_glib id. , 497 • 
16 
Gibsons and their associates. An early experiment, wherein 
rats who had been raised with forms in their cages learned 
a discrimination task faster, was interpreted as showing 
that previous exposure had aided in the discrimination 
1/ process. However, questions have been raised in respect to 
the facilitation--whether it is dependent upon the degree of 
similarity between exposure and test patterns or whether it 
is a more general effect. 
Attempts to find answers to the question of specificity 
have led to a variety of other experiments. In a study 
similar to the early experiment, only one black metal stimulus y 
pattern was present in the cage. In a later test even though 
the form was positive for half the subjects and negative for 
the other ha·lf, mere exposure to a form seemed to have 
yielded facilitation inasmuch both groups performed better 
than did comparable controls. In this experiment the animals 
had also been fed in the presence of the form that was the 
correct choice. However, it appeared that while specific 
1/E. J. Gibson and R. D. Walk, 11The Effect of Prolonged 
Exposure to Visually Presented Patterns on Learning to 
Discriminate Them," Journal of Comparative and 
Physiological Psychology, 1956, 49, 139-242. 
~R. D. Walk, E. J. Gibson, H. L. Pick, and T. J. Tighe, 
Further Experiments on Prolonged Exposure to Visual Forms: 
The Effect of Single Stimuli and Prior Reinforcement," 
Journal of Comparative and Physiological Psychology, 1958, 
51, 483-487. 
17 
visual experience aided later discrimination, reinforcement 
was not responsible for facilitating the discrimination 
learning. 
In still another study by E. J. Gibson and her associates 
the exposure was to an equilateral triangle and a circle. The 
discrimination task had an isosceles triangle and an ellipse y 
as the stimuli. Similar patterns appeared to be as easily 
discriminated as the ones which were identical with the 
exposed pattern. The results seemed to indicate that the 
animals had not learned a specific identification of the two 
patterns after prolonged exposure. However, in a second 
experiment the results were somewhat more favorable to the 
specificity interpretation, as generalization was not as 
good when no common features of the stimuli were present. 
Here, horizontal and vertical stripes and "formless objects" 
in the shape of irregularly formed rocks were used as 
different patterns for test stimuli. Circles and triangles 
had been the exposure stimuli. 
Also pertinent to Gibson's theory is the question of 
whether there are benefits of early versus late exposure to 
specific stimuli. Since perceptual learning is viewed as 
dependent on improved discrimination of stimulus features, 
~· J. Gibson, R. D. Walk, H. L. Pick, and T. J. Tighe, 
The Effect of Prolonged Exposure to Visual Patterns on 
Learning to Discriminate Similar and Different Patterns," 
Journal of Comparative and Physiological Psychology, 
1958, 51, 584-587. 
18 
early as opposed to late exposure to specific stimuli should y 
be of inconsequential difference. Forgus, who is not one 
of the Gibsons' associates, did an experiment using a 
procedure similar to the Gibson technique to explore whether 
early or late exposure to forms made a difference for later 
perceptual learning. He concluded that the exposure needed 
to come early in the life of the organism, as his early 
exposed group required fewer trials to learn a discrimination 
task. In a subsequent generalization test with the exposure 
forms rotated through 90°, rate. with the early experience 
again showed faster discrimination learning. 
To discover whether early experience was the critical 
factor for yielding facilitation from prolonged viewing of y 
forms Gibson, ~alk, and Tighe performed a series of three 
experiments. In Experiment I, one of the groups was exposed 
to circle and triangle cutouts until they were 90 days old. 
Another group saw them only after the discrimination training 
began. Neither group was significantly better than a control 
group in learning the discrimination. 
1 R. H. Forgus, "Advantages of Early Over Later Perceptual 
xperience in Improving Form Discrimination," Canadian 
Journal of Psychology, 1956, 10, 147-155. 
g/E. J. Gibson, R. D. Walk, and T. J. Tighe, "Enhancement and 
Deprivation of Visual Stimulation during Rearing as Factors 
in Visual Discrimination Learning," Journal of Comparative 
and Physiological Psychology, 1959, 52, 74-81. 
19 
In Experiment II one of the groups was exposed to forms 
of a circle and a triangle for 50 days and later again during 
discrimination learning. Another group saw the forms for 
50-90 days and during discrimination learning. Neither group 
was superior to either of the two control groups. The use of 
painted forms instead of cutouts may have been a factor in 
explaining the lack of differences. This experiment was 
extended to provide for reversal learning and an equivalence 
test. In the reversal learning the form that had been wrong 
was now the right one. There were no significant differences 
in learning among the groups. In the equivalence test there 
were no significant differences in transfer among the groups 
when smaller figures and an upside down triangle-cross pair, 
for example, were used as the stimuli. 
In Experiment III one group was kept in total darkness 
for 90 days. Another group was raised in normal light for an 
equal period. A third group had metal squares with a painted 
form in their cages during this time and throughout the 
experiment. All three groups were tested with painted forms. 
No significant differences showed up among the groups in 
their speed of learning the discrimination test. The 
facilitation found in the original experiment, but lacking 
in the results of the third group, was viewed by the 
investigators as probably due to the spatial separateness of 
the cutouts previously used. The cutouts were regarded as 
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acting as relevant cues from the total influx of stimulation, 
thus permitting earlier differentiation. 
Certain conclusions have been drawn from the study. 
There appeared to be evidence that prolonged opportunity to 
look at forms was not advant;ageous unless it occurred both 
before and during discrimination training. The advantage 
disappeared, too, if the cage forms were painted on a 
background instead of being cutouts, even though the forms-
to-be-discriminated were painted ones. It was indicated, in 
11 
contrast to the findings of Forgus, that early experience 
with forms was not sufficient for facilitating discrimination 
learning of the forms. Nor was the experience of benefit on 
a generalization task. It was surmised that the animals had 
learned, instead, to discriminate by some features of the 
visual form. 
In an attempt to explore still further the effectiveness 
of cutouts as exposure stimuli to facilitate discrimination 
learning, an experiment was done, using both cutouts and g; 
patterns painted on white rectangles. Only tentative support 
was found for the hypothesis that cut out forms were more 
1}Ibid. 
~R. D. Walk, E. J. Gibson, H. L. Pick, and T. J. Tighe, 
The Effectiveness of Prolonged Exposure to Cutouts Versus 
Painted Patterns for Facilitation of Discrimination," 
Journal of Comparative and Physiological Psychology, 1959, 
52, 519-521. 
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facilitating for perceptual discrimination than were 
painted ones. 
Also related to the problem of specificity and early 
.!1 
experience is a study by Meier and McGee. The findings with 
their rats showed there were facilitating effects of being 
exposed to tri-dimensional forms when like forms were the ones 
used in the testing situation. The experimenters favored 
accepting Gibson's concept of progressive stimulus 
differentiation as a function of repeated stimulation to 
explain the findings. 
Attributable to specificity learning, too, were the 
results of a study using four-coil scribbles with adults and 
§/ 
with two age groups of children. In the course of repetitive 
presentations the critical scribble became distinguishable 
from all the other stimuli. Bevan sees these results of the y 
Gibsons, along with his own findings and those of von Senden 
1/G. W. Meier and R. K. McGee, •A Re-evaluation of the Effect 
of Early Perceptual Experience on Discrimination Performance 
during Adulthood," Journal of Comparative and Physiological 
Psychology, 1959, 52, pp. 390-395. 
§/J. J. Gibson and E. J. Gibson, "Perceptual Learning: 
Differentiation or Enrichment?", Psychological Review, 1955, 
62, pp. 32-41. 
y'K. M. Michels, W. Bevan, end H. c. Strasel, "Discrimination 
Learning and Interdimensional Transfer undei Conditions of 
Systematically Controlled Visual Experience, Journal of 
Comparative and Physiological Psychology, 1958, 51, 
PP• '7'78-'781. 
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and Riesen, as indication of a perceptual frame of reference, 
11 
evolving through a process of differentiation. 
The studies discussed here give witness to the energizing 
effect of T;he Gibsons' views. It may be that a full-fledged 
theory has not yet been developed. The definitions set forth 
by Gibson, though, appear to have had the advantage of forcing 
y' 
psychologists to take the stimulus seriously. The many aspects 
of the stimuli to be considered are presented forcibly in 
Gibson's recent presidential address. 
y 
Summary 
Through the course of time, perceptual learning, 
especially as it refers to the effects of learning on 
perception, has been studied by both learning theorist and 
by perception theorists. Many of each view accept a mediation 
factor as a way of explaining perceptual data. Thus, 
perception is seen by them as developing through supple-
mentation or interpretation. J. J. Gibson has termed these 
"Enrichment Theories." Hebb 1 s Neuropsychological Theory 
lfW· Bevan, "Perceptual Learning: An Overview," Journal of 
General Psychology, 1961, 64, pp. 69-99'. 
2/J. F. Wohlwill, "The Definition and Analysis of Perceptual 
rearning," PsycholOgical Review, 1958, 65, PP• 283-295. 
3/ J. J. Gibson, "The Concept of a Stimulus in Psychology," 
American Psychologist, 1960. 
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is of this type. In contrast, Gibson proposes a specificity 
theory with perceptual learning depending upon discrimination 
of the properties of the stimulus. Diligent attempts have 
been made to obtain support for both liebb's and Gibson's 
positions. 
Having a neuropsychological approach, Hebb's theory 
conceives of perception as developing through the formation 
of neural pathways called "cell assemblies" and "phase 
sequences." These build up through repeated stimulation 
over a period of time. That simple perception was slowly and 
painfully learned seemed indicated from studies of newly 
sighted patients whose learning to perceive patterns required 
long and difficult training. 
Also, the view is taken that certain cell assemblies, 
through appropriate experiences, need to be formed early in 
the development of the organism for some kinds of learning to 
be effective later. The theory has originated numerous 
investigations aimed at determining the effects of early 
enrichment and early deprivation on later perceptual learning. 
Various species have been studied and both visual and tactual 
senses have been affected. Generally, the findings from 
these studies have given concurrence that deprivation had a 
deterring effect and enrichment a facilitating effect on 
later learning. 
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The theory that Gibson proposes to account for perceptual 
learning is distinctive in its insistence on correspondence 
between stimulus and percept without the benefit of mediational 
intervention. It is with repeated stimulation that objects, 
places and events get differentiated from one another. 
Using rats, for the most part, investigations have 
centered around the question of whether facilitation in 
perceptual learning depends upon how similar exposure and test 
patterns are or whether a more general effect is operative. 
Generally, findings from these studies have favored the 
specificity viewpoint in contrast to a general facilitating 
effect that would be in concord with Hebb's theory. 
The enrichment-specificity issue appears to have led to 
some provoking research that gives an indication, perhaps, 
that the issue is not a closed one yet. 
CHAPTER II 
THE PROBLEM 
Two viewpoints for explaining perceptual learning have 
been delineated. Both views have stimulated numerous studies, 
mostly comparative ones, of the effects of enrichment 
conditions for later perceptual learning. In some studies 
the enrichment reflected enhancement as the counterpart to 
sensory deprivation. In other investigations the enrichment 
reflected enhancement of discrimination conditions, with 
emphasis being placed on the effects of previous form 
experience on later perceptual learning tasks. In this 
latter respect, it would appear that the problems investi~ated 
would have pertinence, also, for human learning. 
Speaking generally, exposure to visual materials of 
various sorts is common fate shared by most individuals. some 
of the various materials may have significance in that they 
may reappear later in crucial situations. In the school 
atmosphere exposure to visual '~terials and the taking of t~w 
on materials, seen previously under all kinds of circumstances, 
are daily events. In some school tasks perceptual learning is 
expected to have occurred as a result of exposure to visual 
matter, the task being one that may require discrimination 
between items for right choices to be made. 
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The question that the studies cited here have been 
concerned with is the matter of exposure conditions that may 
aid later discrimination through the perceptual learning that 
has been fostered. It would appear, thus, to have relevance 
from the standpoint of educational practices. The two views 
expressed in this regard raise these queries. Would mere 
exposure to materials facilitate perceptual learning that 
would aid in later discriminations being made correctly? Hebb's 
view might support this stand. Would the repeated stimulation 
by materials like the ones that had been exposed be the 
facilitating factor for the perceptual learning that would 
make for more effective later discrimination learning? Gibso~s 
view would favor this thesis. 
Although some evidence on these questions has been 
accumulated from studies with various subhuman species, 
obtaining data about humans on the effects of visual perceptual 
experience presents some obvious difficulties. Referring in 
particular to the lack of human developmental studies on ]/ 
perceptual learning, Wohlwill notes that developmental 
psychology can well profit from the use of the psychophysical y 
methods employed by the Gibsons in their comparative studies. 
y J. F. Wohlwill, "Developmental Studies of Perception," 
Psychological Bulletin, 1960, 57, pp. 249-288. 
g;E. J. Gibson and R. D. Walk, "The Effect of Prolonged 
Exposure to Visually Presented Patterns on Learning to 
Discriminate Them," Journal of Comparative and Physiological 
Psychology, 1956, 49, pp. 239-242. 
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It is not unreasonable to infer, perhaps, that these methods 
would be adaptable for exploration with humans inother than 
developmental situations. 
This study proposes to investigate the effects of form 
experience on perceptual learning, using kindergarten children 
in an experimental design similar to the comparative studies 
discussed here. The general hypothesis is that exposure to 
forms before and during testing trials will aid perceptual 
learning. 
ll 
The theoretical rationale is that presented by 
Gibson. It has been assumed that with repeated stimulation 
the features of a stimulus will become better discriminated 
through selection, abstraction and differentiation. The 
hypothesis is also in accord with the conclusions of Gibson, y 
Walk and Tighe that mere exposure to forms might be of 
doubtful advantage. Facilitation can occur, though, from 
exposure to forms for a period before and during testing. 
The problem has not been explored in this way ~eviously 
(using humans who have already had opportunities to develop 
certain perceptual habits). However, slow incremental 
learning is presumed by Hebb to be characteristic of childhood 
since the establishing of cell assemblies and phase sequences y 
takes time. Thus, Hebb 1 s view might predict that long enough 
yJ. J. Gibson, 11Perception as a Function of Stimulation," 
S. Koch (ed.) Psychology: A Study of a Science, New York: 
McGraw-Hill Book Company, 1959, pp. 456-501. 
_g,/Ibid. 
yg. R. Hilgard, Theories of Learning, New York: Appleton-
Century-Crofts, Incorporated, 1956, pp. 454-455. 
previous exposure, in and of itself, would be facilitating 
for perceptual learning. The phase sequences that had 
been established would aid discrimination in the 
presence of the stimuli in the test. y 
Considered important in Gibson's theory is the 
correspondence between stimulus properties and phenomenal 
properties. Thus, a second hypothesis to be tested is 
that generalization effects will occur when the pattern 
to be discriminated is similar to one that has already 
been learned. As common features of the stimuli become 
capable of operating as stimuli, it would be expected 
that generalization would occur. These common features, 
such as angles and curves, are viewed as being discovered 
through a learning process made possible through repeated y 
viewing. 
Related to the second hypothesis are the following y 
studies. Fergus found that animals having early 
experience with forms during rearing did better on a 
generalization task than did a control group. In this 
yop. cit., p. 465. 
~E. J. Gibson, R. D. Walk, H. L. Pick, and T. J. Tighe, 
The Effect of Prolonged Exposure to Visual Patterns 
on Learning to Discriminate Similar and Different 
Patterns," Journal of Comparative and Physiological 
Psychology, 1958, 51, 584-587. 
_¥Ibid. 
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case, the forms of a circle and a triangle previously 
0 learned were rotated clockwise through 90 • Gibson, 
11 Walk and Tighe, although they found no generally 
advantageous transfer effect from exposure conditions, 
were also able to show that beneficial transfer effects 
may occur when the pattern to be discriminated is similar 
to one that has already been learned. The hypothesis 
is in accord with this finding. 
A third hypothesis to be investigated is that 
exposure to stimuli different from the test stimuli will 
not aid learning on a discrimination test. A study by 
,r, T y' Gibson, -ivalk, Pick and ighe, employing test stimuli 
very different from the exposure stimuli, was aimed at 
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exploring whether there would be a failure in generalization 
when no common features of the stimuli were present. 
None of the differences provided statistically significant 
evidence in favor of specificity. In the proposed 
investigation the test stimuli will not be greatly 
different from the exposure stimuli. From Gibson's 
viewpoint, though, it might be anticipated that the 
hypothesis would be supported due to the lack of corres-
pondence between the exposure stimuli and the test stimuli. 
From Hebb's view it is conceivable that the hypothesis 
would be rejected. Exposure to forms might be considered 
ijibid. 
gjibid. 
an enriching experience in that the cell assemblies 
established might facilitate the discrimination of 
other i'orms. 
In brief, the three hypotheses were aimed at 
exploring whether conditions of enrichment or conditions 
of specificity would aid perceptual learning. Enrichment 
for the experimental conditions refers to the presence 
or absence of a particular class of stimuli at given 
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times and their subsequent relation to learning discrimination 
and transfer. Specificity 1 viewed in light of Gibson's 
theory, is the initial correspondence between stimuli 
and percept, with repeated stimulation making the improvement 
in discrimination learning. 
The three hypotheses were to be tested by providing 
groups with different exposure conditions: (1) Group PS, 
having pre-exposure and exposure during testing, would 
constitute a. specificity group; (2) Group PE, having 
only pre-exposure, would constitute an enrichment group; 
(3) Group TE, having exposure only during testing, would 
constitute one control group; (4) Group TS, having no 
exposure to the stimuli, would constitute another 
control group. 
To test the first hypothesis a discrimination test, 
using the stimuli of the exposure conditions, was to 
be given to the four groups of one experiment. To test 
the second hypothesis the subjects in these groups who 
were successful in the discrimination task were to be 
given a generalization test. To test the third hypothesis 
four groups in a second experiment were to be given a 
discrimination test in which the stimuli were different 
from those of the exposure condition. 
In addition to exploring the three hypotheses 
concerned with the effects of specific form experience 
on perceuptual learning, an additional investigation was 
to be made, by asking questions of the subjects, to 
determine whether certain home background experiences 
exerted an influence to facilitate the learning of the 
discrimination task. Experiences such as exposure to 
books, to television features, and to sights afforded 
by trips might be considered enrichment in the sense 
that contact with a varied and complex environment might 
increase perceptual ability. 
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CHAPTER III 
EXPERIMENTAL METHOD AND PROCEDURES 
Two experiments were done to test the three hypotheses. 
The use of different experience conditions in Experiment I 
gave a means of testing the general hypothesis that exposure 
to forms before and during learning trials on a discrimination 
test would aid perceptual learning. The results on the 
discrimination test for groups who had different conditions 
would be expected to show whether there were facilitating 
effects as a result of the specific condition of the 
hypothesis. 
By giving a generalization test to subjects who had 
learned to discriminate between the designs in Experiment I, 
it was possible to test the second hypothesis concerning 
generalization effects. It would be expected that subjects 
would be aided by the previous experience when they were 
learning to discriminate between designs similar to ones 
already learned. Also, the conditions of Experiment I 
would permit it to be shown whether the generalization 
effects that might occur were due to previous learning or to 
a general effect. 
Experiment II used the experience conditions of 
Experiment I, but different stimuli. Thus, it was 
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possible to investigate the third hypothesis that exposure 
to stimuli different from the test stimuli would not aid 
learning on a discrimination test. Differences would be 
expected to occur between the scores on the discrimination 
test of the groups in the two experiments, reflecting the 
effect of the exposure stimuli. 
The problems were studied by the manipulation of 
perceptual experience before testing and during testing to 
determine the effects upon later discrimination and 
generalization tests. The four groups in each experiment, 
each having a different experience with forms, were 
designated as follows: 
the 
1. Group PS, a specificity group, having form 
exposure both before and during the testing 
period. 
2. Group PE, an enrichment group, having form 
exposure only previous to the start of the 
testing period. 
3.' Group TE, a control group having form 
exposure only during the testing period. 
4. Group TS, a control group having no form 
exposure at any time. 
Two pilot studies done to determine the suitability 
test stimuli forms and the method of testing are 
summarized on pages 78-80 of the Appendix. 
of 
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1. Subjects 
The children and the teachers in eight kindergartens 
in three public schools in the vicinity of Boston, 
Massachusetts took part in the two experiments in the 
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fall of 1962. The children of four of the kindergartens 
comprised the subjects for Experiment I; the children of 
the four other kindergartens were the subjects for 
Experiment II. Prior to the start of the testing sessions, 
the children had been attending school for periods of six 
and twelve weeks respectively. 
It was hoped to be able to have the kindergarten 
populations homogeneous with respect to parental 
occupations. However, selection of schools on that basis 
was not possible. Table 1 gives locations of the schools 
and the distribution of parents' occupations. 
Table 1. Location of Groups and Occupations of Parents, 
Experiments I and II 
Distribution by 
Parents' Occupation School 
and 
Group Skilled 11nd Professional ~em1- Semi- Service 
Professional Skilled 
School A-Natick 
Group PS 
23.% 33% 30.% 14% Group PE 
School B-Watertown 
Group TE 37% 27% 24% 12% 
School C-Watertown 
Group TS 36% 36% 21% 07% 
Occupations were classified into the categories on 
these bases: 
Professional: 
Semi-Professional 
and Skilled: 
Semi-Skilled: 
Service: 
positions with professional 
status and requiring a college 
degree. 
positions requiring technical 
education or advanced training; 
managerial or supervisory 
positions; self-employment. 
jobs requiring little or no 
training. 
military duty; positions in 
departments of the government. 
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Excluded from the figures in Table 1 were the data for ten 
parents who (1) gave no information, (2) were unemployed, or 
(3) were retired. 
Table 2 shows the numbers of subjects in the various 
.Q:roups. 
Table 2. Number of Subjects in Experiments I and II 
Group Subjects Not Tested 
and Total Subjects Absent to Absent at Refused 
Experiment Tested Exposure Testing Testing 
Group PS 
Experiment I 31 18 10 2 1 
Experiment II 31 19 5 4 3 
Group PE 
Experiment I 27 2:1 5 1 0 
Experiment II 28 9 10 5 4 
Group TE 
Experiment I 23 19 4 0 
Experiment II 21 13 8 0 
Group TS 
Experiment I 30 14 15 1 
Experiment II 30 24 6 0 
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Experience Conditions.-- The children of the four 
kindergartens in Experiment I and the fou.r in Experiment II 
constituted four groups, each receiving different treatment. 
Group PS: The forms were exposed in the school 
room for nine days and during the 
interval of testing. 
Group PE: The forms were exposed in the school 
room for eighteen days. They were 
removed from the room when the testing 
trials began. 
Group TE: The forms were not exposed in the room, 
previously, but were introduced at the 
start of the testing sessions. 
Group TS: No forms were present in the room at 
any time. 
Table 3 shows the design of the experiments. 
Table 3. Design of the Experiments 
Form Exposure 
Group 
Before During Total Days 
Testing Testing Exposure 
18 9 9 or 10 
Days Days Days 
PS .. X X 18 
PE X 18 
TE 
- -
X 9 
TS 
-
0 
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The teachers received instructions regarding the 
procedures they were to follow with their groups. A sheet 
entitled Information for the Teacher appears on pag~ 74-76 
of the Appendix. Also, a meeting was held with the teachers, 
prior to the exposure and testing dates, for the purpose of 
answering questions about the instructions. At that time, 
too, the teachers designated the ple.ce in their rooms where 
the forms would be exposed, the site chosen being the one 
deemed most favorable for equal viewing of forms by all 
the children. 
2. Materials 
In order to control md reduce the influence of previous 
experience, materials unfamiliar to kindergarten children were 
used. Twelve Assyrian cuneiform designs, six for use in each 
experiment, were selected from those pictured in.Collier's y 
Encyclopedia. Each one was selected on the basis of its 
having distinctive features, to enable its being 
differentiated from other designs chosen. These designs are 
shown in Figure 1 and Figure 2. To make the forms each 
design was enlarged to approximately 6 by 6 inches and 
printed in black by a multilith process on 7 by 7 inches white 
index card paper. 
1/"Cuneiform,• Volume 6, p. 163, Collier's Encyclopedia, P. F. 
Collier and Son, New York, 1956. 
Figure 1. Cunefform Designs Use~ as Stimuli for Exposure and Testing 
Conditions~ with FormS on the Left and Forms on the Right 
being Designated as "Yes" or "No" Responses 
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Figure 2. Cuneiform Designs Used as Stimuli for Experiment II Testing 
Conditions, with Forms on the Left and Forms on the Right 
being Designated as "Yes" or "No" Responses 
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The designs of l''igure 1 were employed as follows: 
1. Exposure stimuli for Experiment I. 
2. Test stimuli for discrimination and 
generalization trials in Experiment I. 
3. Test stimuli for discrimination trials 
for Groups PS, PE and TE in Experiment II. 
The use of the designs of Figure 2 was as follows: 
1. Exposure stimuli for Experiment II. 
2. Test stimuli for discrimination trials 
for Group TS in Experiment II. 
40 
Exposure arrangement.-- Two horizontal rows of three 
forms each were placed in the room in the site chosen by the 
teacher. The only exception was in the case of Groups PS 
and PE in Experiment I. There, the forms were exposed in two 
vertical columns of three forms each. The forms were attached 
to the background with an adhesive substance or with thumbtacks. 
They were displayed at the eye level of the child. There was 
a space of 1" between the rows or columns and between each 
form. The cards were moved daily in a clockwise direction 
so the designs would be seen in different positions in the 
arrangement. 
Composition of the test stimuli.-- The three designs in 
the left columns of Figure 1 and of Figure 2 were designated 
as "Yes" or right choices. The three designs in the right 
columns were considered as "No" or wrong choices. Three cop~s 
of each design in Figure I were used to make a set of eighteen 
fo~ for Experiment I. The same procedure was used with the 
forms of Figure 2 to obtain the set of forms for 
Experiment II. 
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For purposes of randomizing and scoring, the nine 
"Yes" cards were assigned a number from 1 to 9 with the 
letter ! appearing after each number. The nine "No" cards 
were also assigned numbers from 1 to 9 with the letter N 
appearing after each number. 
A table of random numbers and the method described by y 
Mosteller, Rourke and Thomas was used to form nine pairs 
of different combinations of Y and N designs to present in 
each trial session. In the randomization process the Y 
and N designs were designated positions of being the left 
or the right form in the pair. To counterbalance possible 
differences in the discrimability of the designs, the forms 
that were "Yes" choices for one half of each class were made 
the "No" choices for the other half of the class. Conversely, 
the "No" choices became the "Yes" choices. The children 
were randomly assigned to be in one half or the other half 
of the class. 
The randomization procedure was also followed to obtain 
the order in which the pairs were presented for the learning 
trials. The ordered pairs for five trials appear on page 77 
of the Appendix. 
1JF. Mosteller, R· EA Rourke, and G. B. Thomas, Probability 
with Statistical Applications, Addison-Wesley Publishing Company, 
Incorporated, New York, 1961, PP• 100-109; 430. 
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For the generalization test the nine pairs were used 
in the same way except that each card was rotated through 90° 
before it was presented. 
3. Procedure for Testing Discrimination 
Each child was tested individually in a room where no 
forms were present except those used by the examiner. One 
trial was given each day throughout the testing interval of 
either 9 or 10 days. The criterio~ for successful learning 
was eight correct choic~among the nine items. In Experiment I 
if the criterion trial occurred before the last day of testing 
the child was subsequently given a generalization test, after 
which he was no longer tested. In Experiment II the subject 
was no longer tested after the criterion trial. 
Schedules and conditions of testing.-- The testing 
sessions lasted for ten school days. The exception was in the 
case of Group TS and three subjects in Group PE, all in 
Experiment I. These children had a total of nine days of 
testing; the shorter period was necessitated by the schedule 
of the schools. The total periods over which the testing 
sessions extended, including weekends and holidays, is shown 
in Table 4. 
Table 4. Schedule of Testing Sessions 
Group and Experiment 
Group PS 
Experiment I, II 
Group PE 
Experiment I, II 
Group TE 
Experiment I, II 
Group TS 
Experiment I 
Experiment II 
Dates 
October 24 through 
November 6, 1962 
November 6 through 
November 20, 1962 
November 26 through 
December 6, 1962 
December 10 through 
December 20, 1962 
December 10 through 
December 21, 1962 
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Testing was discontinued and the data was not used for 
children who had absences in excess of the following amounts: 
(1) more than once during the testing period; (2) more than 
once during the nine day exposure period; (3) more than twice 
during the eighteen day exposure period. The day it was not 
possible to test them was considered an absence for three 
children in Group PE and Group TS of Experiment I. 
The testing site.-- The teacher introduced the examiner 
to each class on the first day of testing. The examiner then 
told the class that she would come each day to play a game 
with all the children and that they would go out of the room 
to play the game. The children were also told that they would 
not be gone long and that on their return they would do what 
the rest of the children were doing. 
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Each child, individually, was taken from his c~ssroom 
for the testing. The child was held by the hand on the trip 
to and from the room, unless there were indications that he 
wished not to be. Conversation with the child during this 
interval revolved, generally, around these topics: the 
activity in the surrounding area or the interrupted activity 
in the classroom; reassurances about the closeness to the 
classroom; responses to the child's remarks; comments about 
seasonal events. 
In some schools the place designated for testing was in 
a corridor or a cloakroom outside the classroom; in others a 
kitchen or a teachers' room, several rooms removed from the 
classroom, was used. In each case, there were varying amounts 
of distraction and interruption. 
The child was seated at a school desk about 2 or 2i feet 
high, or at a table of the same height. The examiner was 
seated across from the child, with a distance of approximately 
a to ~ feet separating them. The child always sat on a 
child's chair taken from a classroom. 
Presentation of test stimuli.-- In each trial the nine 
pairs of forms were presented, randomized as to order and 
position. At the start of the testing session the forms, 
also referred to as the cards, were placed at the extreme left 
of the desk or table in front of the examiner. The designs 
were face side down with the bottom of the design closest to 
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the examiner. Nine forms each made up a left stack and a 
right stack. To show the forms the examiner took a form from 
the left stack with the left hand and one from the right stack 
with the right hand. The cards were held by the outer lower 
corner, the design side toward the child. The cards were 
kept an inch apart and at the eye level of the child. 
When the first pair of forms were held up before the child, 
it was indicated to him that he should point to a card and that 
the examiner would say "Yes" or "No0 after each choice. The 
examiner maintained the same tone of voice and the same facial 
expression in giving "Yes" as the answer as in giving "No" as 
the response. In the first session if the child did not point 
to a card during the first few trials, the experimenter smiled 
and said: "Point to one. Point to either one of them~ Other 
questions were answered by repeating the directions or by 
saying: "I'm sorry but I can't tell you anything more. It 
will spoil the game if I do." 
After the child made a choice by pointing to one of the 
cards, the cards were laid face down in front of the examiner. 
In turn, each of the nine pairs was exposed in this way. The 
exact words used by the examiner to instruct the subject are 
given on pages 46-48. 
When the form was raised, the design was also visible on 
the back side of the form. Thus, the examiner was able to tell 
and to record whether the child had made a right or a wrong choice. 
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INSTRUCTIONS TO THE SUB~ECT 
In the testing room frequent use of the child's name and 
the interspersion of small talk served as a means of putting 
the child at ease. Given here are the examiner's exact words 
to the subject during the presentation of the stimuli used to 
test discrimination. In some presentations the cards were 
shown without the accompanying statements and the correctness 
or the incorrectness of the choice was conveyed through motions 
of the examiner's head. This deviation from the standard 
directions occurred when subjects appeared familiar with the 
procedure and began pointing before the directions were 
spoken. 
First Session 
Open Remarks: Here is a place for you to sit. We are going 
to play a learning game. I'll show you just how to play it. 
See these cards? There are rome more just like them. 
Presentation of First Pair: Look at these cards. Point to 
one of them and I will say "Yes" or "No." 
Presentation of Second Pair: Now~ look at these cards. Point 
to one. I will say "Yes" or "No." 
Presentation of Third Pair through Ninth Pair: Look at these 
cards. Point to one. 
Closing Remarks: I'm so glad you could come today. I won't 
show you the cards any more today, but will you come tomorrow 
and I will show you the cards again? 
Second Session 
Opening Remarks: Here's your same place to sit. You remember 
how we played the learning game last time? We will play the 
learning game again today. 
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Presentation of First Pair: Look at these cards. Point to 
one of them and I will say "Yes" or "No." 
Presentation of Second Pair through Fifth Pair: Look at these 
cards. Point to one of them. 
Presentation of Sixth Pair through Ninth Pair: Point to one 
of these cards. 
Closing Hema.rks: I'm so glad you could come today. I won't 
show you the cards any more today, but will you come tomorrow 
and I will show you the cards again? 
Third Session 
Opening Remarks: You know right where to sit now, don't vou? 
You remember how we played the learning game last time? We 
will play the game the same way today. 
Presentation of First Pair: Look at these cards. Point to 
one of them and I will say "Yes" or "No." 
Presentation of Second and Third Pairs: Look at these cards. 
Point to one of them. 
Presentation of Fourth through Ninth Pairs: Point to one of 
these. 
Closing Remarks: I'm so glad you could come today. I won't 
show you the cards any more today, but will you come tomorrow 
and I will show you the cards again? 
Fourth Session 
Opening Remarks: Here we are all set to play the learning 
game again. 
Presentation of First and Second Pairs: Look at these cards. 
Point to one of them. 
Presentation of Thirn through Ninth Pairs: Point to one. 
Closing Remarks: I'm so glad you could come today. I won't 
show you the cards any more today, but will you come tomorrow 
and I will show you the cards again·? 
The rest of the testing sessions followed the instruction 
given in the Fourth Session, with these exceptions: 
Sixth Session 
Presentation of First and Second Pairs: Look at the cards 
before you point. Now, point to one of them. 
Seventh and Eight Sessions 
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Presentation of First and Second Pairs: Remember to look at 
both cards before you point. Now, point to one of them. 
Last Session 
Closing Remarks: This is the last time we ~11 play the learning 
game. Now, I have to go to play the game with boys snd girls 
in some other schools. It has been so much fun to play the 
game with you. Did you like playing the game? I'll be in your 
room in a little while to wave goodbye. 
Criterion Trial 
Closing Remarks: You have played the learning game well. 
You've really learned the difference between the cards. When 
you come next time we will play the learning game a little 
differently. I'll see you then. 
4. Procedure for Testing Generalization 
The subjects of Experiment I who had reached the 
criterion trial before the last day of the testing period 
were tested for generalization effects. The forms of the 
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discrimination test were used for a generalization test, each 
0 having been rotated first through 90 • Three trials were 
given during the session. In the first trial the randomized 
order was that used in the discrimination trial of the day. 
The other two trials used the randomized order of the two 
succeeding trials. The generalization test followed the 
procedures of the discrimination test. The exact words 
spoken by the examiner are given on page51. 
For some subjects there was a delay of days from the time 
the criterion trial had been reached to the time the 
generalization test was given. During this interval the 
subjects continued to be given the learning trials of the 
discrimination test. Table 5 gives the periods of time 
between the two tests for the subjects in each group. Absences 
occurring during these periods were not included in the 
figures shown in the table. The procedure outlined here was 
used to equalize conditions for the generalization test, as 
additional days of testing had been given to subjects in 
Group PS who had already met the criterion. 
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Table 5. Days Intervening between Criterion Trial and Trials 
of the Generalization Test 
Interval 
of 
Days 
0 
1 
2 
3 
4 
5 
PS 
6 
1 
1 
Number in Each Group 
PE TE 
2 5 
1 
1 
1 
TS 
2 
1 
1 
1 
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EXA1v1INER 1 S INSTRUCTIONS POR 'rHE GENEhALIZATION TEST 
First Trial 
Opening Remarks: Remember I told you last time that you had 
learned the game so well that we would pley the game differently 
today? You'll see not only these cards but some more cards. 
We will play the game for a long time today. 
Presentation of First Pair: See, there is something different 
about the game today. Look at these cards and point to one 
of them. 
Presentation of Second through Ninth Pairs: Point to one of 
these. 
Closing Remarks: Now, you'll see some more cards. 
Second Trial 
Presentation of First through Ninth Pairs: Point to one of 
these. 
Closing Remarks: These will be the last cards I'll show you. 
Then you'll have seen all the cards I have. 
Third Trial 
Presentation of First through Ninth Pairs: Point to one of 
these. 
Closing Remarks: Now that you've seen all the cards I have we 
won't play the game anymore. I have liked playing the game 
with you. I hope that you liked playing the game, too. You 
have done very well in learning the game. 
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5. Procedure for ~uestioning about Home Experiences 
To determine whether children who learned the 
discrimination task faster might have been aided by having 
had the advantage of certain home background experiences 
eight questions were asked of the children in Groups PT and 
PF in Experiments I, II. 
The questions were asked at the end of the testing 
session on the sixth trial, except for Group PT, Experiment I. 
Here, the children were asked the questions after the 
seventh trial or the eighth trial. 
The questions and the exact words of the examiner are 
given on page 53. 
INSTRUCTIONS FOR ADMINISTERING QUES'riONNAIRE 
Opening Remarks: Today, we'll stay and talk for a little 
while. I'll ask you a few things. 
1. Do you like to have someone in your family 
read to you? 
2. Did someone read to you last night or not 
long ago? 
3. Do you look at picture books at home? 
4. What are some stories you have at home that 
you look at? 
5. Do you color very often at home? 
6. Do you watch cartoons on television every 
day? 
7. What are some that you like best to watch? 
8. When you go out with your family what are 
some things they show you? 
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Closing Remarks: It was so nice to talk to you for a little 
longer today. 
CHAPTER IV 
RESUL'l'S 
Various data were compiled and analyzed to give a 
solution to the problems posed by the hypotheses. In 
addition, further study of the findings was undertaken to 
find possible relationships between ease in perceptual 
learning and enriching home experiences. 
1. Compilation of Data 
The responses made by each subject in all the trials 
of the discrimination and the generalization tests were 
recorded by the examiner. A vertical line was used to 
record a "Yes" choice in the answer space of a record form. 
A horizontal line was used for the "No" choice. These data 
are given on pages 81-83 of Appendix C. 
Discrimination test.-- The total number of "Yes" and 
"No" answers for the four groups in both experiments was 
counted. Fmr the generalization test trial the subject was 
credited with nine right responses and no wrong ones toward 
the discrimination test score. For all trials coming after 
the criterion trial, whether or not he continued to be tested, 
the subject received the same credit of nine right responses 
and no wrong ones. 
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The total number of "Yes": and "No" responses for each 
trial was also calculated. 
Generalization test.-- The total number of "Yes" and 11 No" 
responses for each subject given the test was found. The 
total number of "Yes" and "No" responses for the three trials 
was also computed. 
Questionnaire.-- :B·or guest ions 1, 2, 3, 5, and 6, a "Y" 
was recorded for a "Yes" answer. A "N" was recorded for a 
"No" answer. For questions 4, 7, and 8, the names of the 
stories, the programs, and the sights were recorded. 
For 
Question 
4 
For 
Question 
7 
For 
Minimum Requirements for Each Rating 
Good 
3 "Yes" Answers 
1 area of 
reading 
and 
1 Title 
or 
2 Titles 
1 Name of 
Program 
Fair Poor 
2 "Yes" Answers Requirements 
for a Rating 
of Fair have 
not-~en met. 
1 Area of 
Reading 
or 
1 Title 
1 Name of 
Program 
Question 1 mention of sight 
8 
Figure 3. Criterion Scale for Rating Answers on Enrichment 
Questionnaire 
The answers, as they were indicative of the amount of 
enrichment provided by the home, were given a rating of 
good, f!!! or £Oor. The criteria for determining how an 
answer would be rated is shown in Figure 3. 
2. Results of Experiment I 
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As a means of determining and of showing the significance 
of the scores, several methods of analyzing the data were 
employed. Table 6 shows the number of subjects in each group 
who reached the criterion trial and of those who were given 
the generalization test. It also shows what percent of the 
total of their group these subjects constituted. 
Table 6. Subjects in Criterion and Generalization Trials 
Number 
Group Reaching 
Criterion 
PS 
PE 
TE 
TS 
7 
8 
10 
5 
Percent 
of Total 
Group 
.40 
.40 
.53 
.36 
Number 
Tested for 
Generalization 
5 
8 
8 
5 
Percent 
of Total 
Group 
.28 
.40 
.42 
.36 
Discrimination test.-- The differences among the four 
groups in learning the discrimination task is shown in Figure 4. 
The data appear on page 84 of Appendix C. Except for trials 1 
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and 10, the Specificity Group appears to have been lower, 
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consistently, in making correct responses. Differences among 
the other three groups are not as apparent. 
The discrimination learning resulting from trials of the 
test appears to be reflected in the increase in the correct 
responses from trial 1 to trial 10. 
To determine whether there would be significant differences 
between the means because of the experience conditions, an 
1.1 
Analysis of Variance Test for One Variable was done. The 
1/W• J. Dixon and F. J. Massey, Introduction to Statistical Analysis, 
McGraw-Hill Book Co., Inc., New York, 1957, pp. 139-155; 388. 
data and the computation are given on pages 85-86 of the 
Appendix. Table 7 shows the results. 
Table 7. Analysis of Variance for Experiment I Scores 
Sum of Degrees Mean F ratio 
Squares of Square 
Freedom 
Category Means 5.42 3 1.81 F::* = .e,? 
Within 141.70 68 2 .•. 08 F' .oa = ·15 ~.E>e~=~.% 
Total 147.12 
The F of .87 which was computed did not reach significance 
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at the .05% level of significance for which a F of 2.76 was 
needed. The first hypothesis--i.e. that specificity conditims 
of exposure before and during testing would aid perceptual 
learning--received no support from these results. 
Generalization test.-- To determine whether facilitation 
for generalization had occurred as a result of learning the y 
discrimination test, the formula given here was used: 
Percent of Facilitation: 11 ~'(' 0 - M~rG. ~ 100 
M~v-0 
The application of the formula to th~ scores of the 
discrimination test (D) and of the generalization test (G) 
gave a figure showing the percent of facilitation accruing 
from a previous task. The mean of all the errors made by the 
subjects in each group in the first three trials of the 
discrimination test was used to substi,tl'e for D in the formula. 
The mean number of e·.rrors made in the three trials of the 
generalization test was used to substitute for G in the 
1/E• J. Gibson, R. D. Walk, M. L. Pick, and T. J. Tighe, "The 
Effect of Prolonged Exposure to Visual Patterns on Learning 
to Discriminate Similar and Different Patterns," Journal of 
Comparative and Physiological Psycholog~, 1958, 51, 584-587. 
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formula. The computation is given on page 87 of Appendix C. 
Table 8 shows the data used for the application of the formula. 
Table 8. Transfer Effects for Generalization 
Mean Errors for 
Group 1st Three Trials, 
in Discrimination 
PS 
PE 
TE 
TS 
4.4 
3.4 
3.7 
2.6 
Mean Errors 
for Trials in 
Generalization 
4.4 
3.1 
2.1 
1.7 
Percent of 
Transfer 
oo% 
09% 
431~ 
35% 
It can be seen from Table 8 that facilitation occurred 
for Groups TE and TS. Tentative support is thus given to 
the second hypothesis. There were generalization effects 
when the pattern to b~ discriminated was similar to one that 
had already been learned. Moreover, the results do not 
appear to be indicative of a generally advantageous transfer 
effect from the experience conditions. The previous 
experience with the forms for Groups PS and PE appeared 
to offer no advantage for learning the generalization 
test. 
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2. Results of Experiment II 
The difference between the groups of Experiment I and II 
in learning the discrimination test is shown in Figure 5, 
wherein the mean percent correct responses for the total 
70 
.n 
l.LJ 
.n 
z:: 
0 
0... 
1/) 
uJ 
a: 
t; 60 IJJ 
c&: 
a: 
0 
w 
\-
r.: 
U-1 55 
"-' rc 
w 
0.. 
z::. 
c:t:: 
l.l.l 
I: 50 
"' 
,, 
-" 
, 
-
PS 
I' 
/ 
I' 
I' 
I' , 
P.h: 
, 
/ 
I' 
, 
, 
, 
/ 
.. ---
--
;1;~--
, 
- EXPEf\IMENr 1= 
I:.Xf'ER\MENT li: 
'l'E 
GROUPS 
'rS 
Figure 5. Effect of Same and Different 
Exposure and Test Stimuli on 
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number of trials has been plotted. The data are shown on page 
88 of Appendix C. It appears that the three groups of 
Experiment II who had had exposure stimuli different from the 
test stimuli made a lower percent of correct responses. The 
greater differences were in the case of Groups PS and PE, 
the Specificity and the Enrichment Groups who had had the 
longer periods of exposure. 
Table 9. Significance of !-test Results for 
Experiments I and II 
Degree 
Groups of 
Freedom 
PS 35 
PE 28 
TE 31 
TS 36 
t for 
-.05 
Level 
2.04 
2.05 
2.04 
2.04 
t 
Obtained 
1.42 
1.37 
.11 
.41 
Groups TS for whom there had been no exposure, 
differed by one percent in their responses, with the group 
in Experiment II being the higher. The discrimination 
test forms for this latter group used the designs of 
Figure 2. These results would seem to point to a 
similarity in the designs of Figure 1 and Figure 2 in 
respect to learning difficulty. 
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To determine the effectiveness of exposure to stimuli 
different from test stimuli for aiding learni1J on the 
discrimination test, the formula from Garrett was used 
to perform t-tests. The data and the computations are 
given on pages 89-94 of Appendix C. Whether there were 
significant differences between the scores of corresponding 
groups in both experiments could thus be shown. The 
results, appearing in Table 9, show that none of the 
differences was significant at the .05 level of confidence. 
The results of the t-test for Groups TS of both 
) 
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experiments showed no significant differences. Confirmation 
was given to the observation previously made that the 
designs of Figure 1 and Figure 2 seemed to present equal 
difficulties as stimuli for the discrimination test. 
4. Results of the Enrichment ~uestionnaire 
The ratings received by subjects who reached the 
criterion trial and by those who did not were compared to 
determine whether there would be differences. The percentages 
of subjects in the two groups in each rating category is shown 
in Table 10. The data for Table 10 are found on page 95 
of Appendix c. 
1/H. E. Garrett, Elementary Statistics, Longmans, Green 
and Company, New York, 1956, pp. 88-100; 150-151. 
Table 10. Rating Classification of Subjects 
Successful and Non-successful in 
Reaching Criterion Trial 
Percent of Subjects Good Fair Poor 
in Rating Categories 
Criterion Reached .30 .60 .10 
Criterion Not Reached .28 .35 .37 
An almost equal percent .of subjects in both groups 
received a rating of ~· Mainly, the differences appear 
to be in the percentages of ~ and f!1! ratings received 
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by the subjects of both group~ A greater percent of subjects 
who did not reach the criterion trial received ~ rather 
than ~ as a rating. An association between home 
enrichment experiences and successful discrimination learning 
is not clearly indicated from the analysis of questionnaire 
answers. 
CHAPTER V 
SUMMARY Al~D CONCLUSIONS 
The two experiments of the present study were designed 
to test E.ebb 1 s enrichment and Gibson's specificity viewpoints 
by investigating the effects of experience conditions on 
later perceptual ~arning of kindergarten children. Two 
hypotheses were studied in Experiment I: ( 1) that eJ!I)osu re 
to forms before and during learning trials would aid perceptml 
learning; (2) that generalization effects would occur when 
the patterns to be discriminated were similar to one that had 
already been learned. The third hypothesis, studied in 
Experiment II, was that perceptual lsrning would not be 
aided by experience with stimuli different from the test 
stimuli. 
Eight kindergarten groups were used as subjects for the 
two experiments in which cuneiform designs were exposed under 
different experience conditions. A discrimination test was 
given to determine the effects. Nine pairs of stimuli were 
shown for ten days, the criterion trial being one in which 
eight of the nine choices were correct ones. Two pilot 
studies had shown the materials and the method of presentation 
to be suitable for the age group. For experiment I the same 
designs were used for exposure and testing stimuli. The 
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subjects who reached the criterion trial were given a 
generalization test of three trials in which the designs were 
rotated through 90°. In Experiment II the exposure stimuli 
were different from the ones in the test. 
Four kindergartens constituted the four groups for 
Experiment I. The other four kindergartens constituted 
comparable groups for Experiment II. Each of the groups in 
the two experiments received one of the following treatmen~: 
(1) exposure before and during testing for the Specificity 
Group; (2) exposure only before testing for the Enrichment 
Group; (3) exposure only during testing for one control group; 
testing with no exposure for another control group. 
Clear-out support for any of the hypotheses was unable 
to be inferred from the findings of the two experiments. An 
Analysis of Variance Test for One Variable showed no 
significant differences in the performances of the groups of 
Experiment I on the discrimination test as a result of 
different experience conditions. Nor did !-tests shown any 
significant differences between the performances of comparab~ 
groups in Experiments I and II on the discrimination test. 
Suggestive of favorable evidence for the specificity viewpoint, 
however, was the percent of facilitation shown by two of the 
groups in Experiment I on the generalization test. 
An almost equal percent of children in both groups 
(those reaching the criterion trial and those not reaching it) 
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received ratings of g~ on the enrichment questionnaire 
answers. However, a greater percent of subjects who did not 
reach the criterion trial received Poor rather than ~ as 
a rating. An association between home enrichment experiences 
and successful discrimination learning is not clearly indicated. 
The facilitation appeared to be attributable to the previous 
learning of specific forms rather than to a general effect 
from the experience conditions. In main, the experience 
conditions for enrichment and specificity appeared to offer 
the same advantages for perceptual learning for the 
kindergarten children in this study. 
Note is taken, at this point, of developmental and 
experiential differences that, possibly, might have exerted 
an influence in the experiments. However, definitive 
research from the areas of child development and perception 
is lacking to give assurance that perceptual learning would 
be affected by these differences. 
There were varying lapses of time between the different 
testing periods of the groups under the different experience 
conditions. Simultaneity of testing periods for all groups, 
by the use of more than one examiner, would obviate the 
possibility that any one of the groups might have been 
favored. Also, if it were ascertainable that experiences 
offered by parents of different occupational levels would have 
an effect on discrimination learning, then more stringent 
selection of schools on the basis of parents• occupation 
would be desirable. 
Limitations and recommended research.-- The present 
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investigation, using the methods of comparative studies with 
kindergarten children, gave no strong supporting evidence for 
either the enrichment or the specificity viewpoint. Yet, for 
education, the question of whether conditions of enrichment 
or specificity can aid perceptual learning is an important one. 
Further exploration of the problem, in an attempt to find an 
answer, could be fruitful, it seems. The aspect of this stu~ 
that bears further investigation concerns the attention-gettin~ 
qualities of the stimuli. 
The Gibson group, working with rats, found that, generally, 
exposure to cutouts was more facilitating for later 
discrimination learning than was exposure to painted forms. 
They hypothesized that cutout forms would have the necessary 
characteristics to make them be singled out from the 
background and thus to be responded to. These attention-
getting stimuli would be effective in serving as cues for 
aiding later discrimination learning. However, in their y 
latest study, done specifically to test cutouts versus 
1/R. D. Walk, E. J. Gibson, H. L. Pick, and T. J. Tighe, 0 The 
Effectiveness of Prolonged Exposure to Cutouts Versus Pai~ed 
Patterns for Facilitation of Discrimination," Journal of 
Comparative and Physiological Psychology, 1959, 52, 519-521. 
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painted forms, the statistical level of significance in 
favor of cutouts was not very satisfactory. 
In the present study it was decided to use printed 
forms for these reasons: stro~~ evidence for the advantage y 
of cutouts was lacking; Forgue had found facilitation, using 
painted forms; the subjects and their surrounds being 
different from those of the comparative studies, it was not 
known whether cutouts would offer advantages for them. 
In view of the competing and changing activities of the 
kindergarten curriculum, however, stimuli that might, 
conceivably, have more attention-getting characteristics are 
suggested for use under the experience conditions of the 
present experiment. The main point is to insure that the 
exposure stimuli continue to be noticed by the children for 
the experience conditions to show their effect. The following 
recommendations are made for further research: 
1. Exposure stimuli of these types might assure 
continued notice by the children: cutout 
designs; brightly painted raised designs; 
designs illuminated by a light flashing on 
and off. For one of the control groups 
blank squares would be the exposure stimuli. 
2. Planned activities conducted in the environs 
of the exposure stimuli would give more 
opportunity for the children's attention to 
be attracted to the stimuli. Control groups 
would have just the exposure without the 
benefit of activities conducted in the 
vicinity of the stimuli. 
yop. cit. 
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A further aspect of the enrichment-specificity problem 
that invites exploration, in relation to this study, is 
the question of length of exposure. It is conceivable that 
for kindergarten children more experience with the stimuli 
may have been needed for cell assemblies to be built up 
which would aid in the later discrimination learning. 
Exposure to the stimuli for 30 days before testing and for 
15 days of testing, using the conditions of the present 
experiments, would be suggested. The use of printed designs 
for some groups and more attention-getting stimuli for 
other groups would also seem desirable. 
BIBLIOGRA.PHY 
BIBLIOGRAPHY 
1. Allport, F. H., Theories of Perception and the Concept of 
Structure, Wiley and Sons, New York, 1955. 
2. Bevan, W~ "Perception: Evolution of a Concept," 
Psychological Review, (1958), 65, 34-55. 
3. Bevan, W.,"Perceptual Learning: An Overview," Journal of 
General Psychology, (1961), 64, 69-99. 
4. Bingham, w., and w. J. Griffiths, Jr., "The Effect of 
Different Environments During Infancy on Adult Behavior 
in the Rat," Journal of Com arative and Ph siolo .ical 
Psychology, (1952 , 45, 307-312. 
5. "cuneiform," Volume 6, p. 163, Collier's Encyclopedia, 
P. F. Collier and Sons, New York, 1956. 
6. Dember, W. N., The Psychology of Perception, Henry Holt 
and Company, New York, 1960. 
7. Dixon, w. J., and F. J. Massey, Introduction to Statistical 
Analysis, McGraw-Hill Book Company, Inc., New York, 1957. 
8. Drever, J., "Early Learning and the Perception of Space," 
American Journal of Psychology, (1955), 68, 605-614. 
9. Drever, J., "Perceptual Learning," Annual Heview of 
Psychology (P. R. Farnsworth, ed., Vol. 11, 1960), 
Annual Reviews, Incorporated, Palo Alto, California. 
10. D. G., and J. W. Forgays, "The Nature of the 
of Free-Environmental Experience in the Rat," 
of Com arative and Ph siolo ical Ps cholo , 
45, 322-328. 
11. Forgus, R. H., "Advantages of Early Over Later Perceptual 
Experience in Improving Form Discrimination," Canadian 
Journal of Psychology, (1956), 10, 147-155. 
70 
71 
2.4. Hilgard, E. R., Theories of Learning, Appleton-Century-
Crofts, New York, 1956. 
25. Hymovitch, B., "The Effects of Experimental Variations on 
Problem Solving in the Rat( 11 Journal of Comparative and 
Physiological Psychology, 1952), 45, 313-321. 
26. Kimble, G. A., Hilgard and Marquis' Conditioning and 
Learning, Appleton-Century-Crofts, New York, 1961. 
27. King, J. A., "Parameters Relevant to Determining the Effects 
of Early Experience Upon the Adult Behavior of Animals," 
Psychological Bulletin, (1958), 55, 46-58. 
28. Koch, s., (Editor), Psychology, A Study of a Science, 
McGraw-Hill Book Company, New York, 1959. 
29. Meier, G. w., and R. K. McGee, "A Re-evaluation of the 
Effect of Early Perceptual Ex~erience on Discrimination 
Performance during Adulthood, Journal of Comparative 
and Physiological Psychology, Q959), 52, 390-395. 
30. Melzack, R., and T. H. Scott, "The Effects of Early 
Experience on the Response to Pain," Journal of Comparative 
and Physiological Psychology, (1957), 5o, 155-161. 
31. Michels, K. »., and others, "Discrimination Learning and 
Interdimensional Transfer under Conditions of Systematically 
Controlled Visual Experience," Journal of Comparative 
and Physiological Psychology, (1958), 51, 778-781. 
32. Milner, P.M., "The Cell Assembly: Mark II," Psychological 
Review, (1957), 64, 2.42-2.52. 
33. 
34. 
35. 
36. 
Mosteller, F., and others, Probability with Statistical 
Applications, Addison-Wesley Publishing Company, Inc., 
New York, 1961. 
Nissen, H. w., and others, "Effects of Restricted 
Opportunity for Tactual, Kinesthetic, and Manipulative 
Experience on the Behavior of the Chimpanzee," American 
Journal of Psychology, (1951), 64, 485-507. 
Osgood, c. E., Method and Theory in Experimental Psychology, 
Oxford University Press, New York, 1955. 
Riesen~ A. H., "Arrested Vision," Scientific American, 
(1950), 183, 16-19. 
72 
12. Fergus, R. H., "The Effect of Early Perceptual Learning 
on the Behavioral Organization of Adult Rats," Journal 
of Comparative and Physiological Psychology, (1954}, 
47, 331-336. 
13. Garrett, H. E., Elementary Statistics, Longmans, Green 
and Company, New York, 1956. 
14. Gibson, E. J •• , and others, "The Effect of Prolonged 
Exposure to Visual Patterns on Learning to Discriminate 
Similar and Different Patterns, Journal of Comparative 
and Physiological Psychology, (1958), 51, 584-587. 
15. Gibson, E. J., and others, "Enhancement and Deprivation 
of Visual Stimulation during Rearing as Factors in 
Visual Discriminations Learning," Journal of Comparative 
and Physiological Psychology, (1959), 52, 74-81. 
E. Gibson, E. J., and R. D. Walk, "The Effect of Prolonged 
Exposure to Visual Presented Patterns on Learning to 
Discriminate Them," Journal of Comparative and Physiologi-
cal Psychology, (1956), 49, 239-242. 
17. Gibson, J. J., and E. J. Gibson, "Perceptual Learning: 
Differentiation or Enrichment?," P~ychological Review 
(1955), 62, 32-41. 
18. Gibson, J. J., "The Concept of a Stimulus in Psychology," 
American Psychologist, 1960. 
19. Gibson, J. J., "Perception as a Function of Stimulation," 
Psycholog~. A Study of a Science, (ed. s. Koch, Vol. 1, 
1959), Me raw-Hill Book Company, New York. 
20. Hake, N. w., "Perception," ~nnual Review of Psychology, 
(P. R. Farnsworth, ed., Vol. 13, 1962), Annual Reviews, 
Incorporated, Palo Alto, California. 
21. Hebb, D. o., "The Innate Organizati~n of Visual Activity: 
I. Perception of Figures by Rats Reared in Total 
Darkness, Journal of Genetic Psychology, (1937), 51, 
101-126. 
22. Hebb, D. 0., The Organization of Behavior, John Wiley and 
Sons, New York, 1949. 
23. Hebb, D. o., "A Neuropsychological Theory," Psychology, A 
Study of a Science, (ed. S. Koch, Vol. 1, 1959), McGraw-
Hill Book Company, New York. 
73 
37. Riesen, A. H., "The Development of Visual Perception in 
Man and Chimpanzee," Science, {1949), 106, 107-108. 
38. Siegel, A. I., "Depreviation of Visual Form Discrimination 
in the Ring Dove: I. Discrimination Learning," Journal 
of Comparative and Physiological Psychology, (1953), 46, 
249-252. 
39. Siegel, S., NON PARAMETRIC STATISTICS: J:.'or the Behavioral 
Sciences, McGraw-Hill Book Company, Inc., New York, 1956. 
40. von Senden, M., Space and Sight, li'ree Press, Glencoe, 
Illinois, 1960. 
41. Walk, R. D., "Visual and 'Visual Motor' Experiences: A 
Replication," Journal of Comparative and Physiological 
Psychology, (1958), 51, 785-787. 
42. Walk, R. D., and others, "The Effectiveness of Prolonged 
Exposure to Cutouts Versus Painted Patterns for 
Faciliat•tion of Discrimination," Journal of Comparative 
and Physiological Psychology, {1959), 52, 519-521. 
43. Walk, R. D., and others, "Further Experiments on Prolonged 
Exposure to Visual li'orms: The Effect of Single Stimuli 
and Prior Reinforcement," Journal of Comparative and 
Physiological Psychology, (l958}, 51, 483-487. 
44. Wohlwill, J. F., "The Definition and Analysis of Perceptual 
Learning," Psychological Review, ( 1958), 65, 283-295. 
45. Wohlwill, J. F'., "Developmental Studies of Percept ion," 
Psychological Bulletin, {1960), 57, 249-288. 
APPENDICES 
APPENDIX A 
INFORMATION FOR THE TEACHER 
Your participation in this study on visual perceptual 
learning is greatly appreciated. The study is being done to 
find out under what exposure conditions children learn best. 
To find out the necessary information, two studies are 
being done. The exposure conditions will be the same for 
both studies, but the cuneiform designs will be different. 
The exposure conditions for all the groups, of which yours 
will be one, are given here: 
Form Exposure 
Group Before During 
Testing Testing 
18 9 
Days Days 
I (PS) No Yes Yes 
II (PE) Yes No 
III (TE) No No Yes 
IV (TS) No No No 
In the long run, a study like this one can help give an 
answer to questions like the following: (1) Are children 
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helped to learn by having materials like pictures, patterns, 
signs, etc. in the room even though no attention is drawn 
to them. (2) For learning to take place, is it necessary 
for materials to be there to look at when the children come 
from being tested on them. In other words, does learning 
best occur through enrichment or specificity? 
The following directions will be the guide for your 
part in the study. The approximate length of time the cards 
will be in your room is checked. 
1. Draw no attention to the forms that are in your 
room. 
2. Make your answers to the children's questions 
uninformative. Answers similar to these would 
be acceptable: 
11These cards will be staying in the room for 
a little while. 11 
"No, the cards don't mean anything." 
"I don't know what kind of cards .Miss Walent 
is showing you. 11 
"There's nothing much to say about the cards. 
They're just here." 
3. Move each card to a different place in the 
arrangement daily, following a clockwise 
direction. Do nothing else to alter or 
change the cards. 
4. The cards will be in your room for one of 
the following lengths of time. The examiner 
will need to know about absences during that 
period. 
------
18 days. Give examiner names of children 
absent two or more times. They 
will not be tested. 
9 days. Give the examiner name of 
children absent one or more 
times. They will not be 
tested. 
5. Give examiner a class list of names. These 
can be in alphabetical order. 
6. During a testing period, lasting about two weeks, 
each child will need to come to the testing room 
for about four minutes each day. Testing will be 
discontinued for children having more than one 
absence during the testing period. 
Thank you again for your cooperation. 
Nellie Walent 
164 Bay State Road 
Boston 15, Massachusetts 
Tel. CI 7-8094 
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RANDOMIZED ORDEH AND POSITION OF TEST STIMULI 
FOR FIVE TRIALS 
First Second Third Fourth Fifth 
Pairs Left Right Left Right Left Right Left Right Left Right 
4 9 3 3 8 2 2 8 6 4 
1 y N y N y N y N y N 
8 7 5 8 5 2 3 5 3 3 
2 y N y N N y N y y N 
2 5 4 7 3 7 7 1 5 2 
3 N y y N N y N y y N 
2. 8 9 1 1 4 9 9 4 1 
4 y N y N y N N y y N 
6 6 4 7 l 5 4 2 8 2 
5 y N N y 1~ y y N N y 
1 7 6 9 4 6 6 5 1 7 
6 N y y N y N y N y N 
1 5 2~ 5 9 3 8 1 8 6 
7 y N y N N y y N y N 
4 9 8 a 9 8 6 7 9 9 
8 N y y N y N N y y N 
3 3 6 1 6 7 3 4 5 7 
9 N y N y y N y N N y 
APPENDIX B 
PILOT STUDY I 
In the spring of 1962, a pilot study was done to 
investigate the effectiveness of (1) the forms as stimuli for 
the discrimination test, and (2) the method of presentation. 
The procedures used in Experiments I and II were followed for 
five testing days, except that one of the "Yes" designs was 
0 
shown rotated through 90 on the fourth day. The six boys 
and one girl were attending both the Brookline-Winchester 
Pre-School in Brookline, Massachusetts and a public school 
kindergarten. The parents of the children were all 
professionally employed. Only two of the children were 
present for all five days of testing. Since there had been 
no previous exposure to the forms, the condition was similar 
to that for Group TS. 
Table 11. Errors Made in Discrimination Test, Pilot Study I 
Subjects Days Mean 
1st day 2nd day 3rd day 4th day 5th day 
1 3 4 1 4 2 2.8 
2 6 5 6 5.7 
3 5 1 5 5 4 4.0 
4 5 2; 4 2 3.3 
5 3 3 2 
"' 
2.7 
6 4 5 4 6 
7 2 3 4 1 2.5 
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Results.-- The number and mean of errors is shown in 
Table 11. The experimenter concluded that the test stimuli 
and the method of presentation appeared suitable for this 
age group in these respects: 
1. A decrease in errors by the 5th day gave 
indication that successful learning of the 
task was possible. 
2. The continued willingness of' the children 
to come for the learning trials and the 
attention given to the task appeared to be 
an indication of the suitability of the 
stimuli and the method of presentation. 
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PILOT STUDY II 
Between October 8 - 23, 1962, a pilot study was done 
for ten testing days to investigate the sequential method of 
presentation for testing discrimination learning. Twenty-
three children in Experiment I and twenty-six in Experiment 
II were attending the Noah Torrey kindergarten in South 
Braintree, Massachusetts. The forms were exposed during the 
testing period, making the condition that of Groups PE. The 
main changes in directions and procedures, from those of the 
simultaneous presentation, were as follow: 
Presentation of first pair: Look at this card. 
Say "Yes" or "No" and I will say "Right" or 
,-rong." 
Eighteen answers were recorded for the nine forms that 
were right choices and the nine that were wrong. £or 
successful learning the criterion was at least two right 
answers for each of five different forms. The total number 
of different forms was six, each one appearing three times 
during the trial. 
The criterion trial was reached by eight children in 
Experiment I and six in Experiment II. It was concluded that 
using simultaneous presentation would enable more children to 
reach a higher criterion. There would be more opportunity 
for the effects of the conditions to be apparent from the 
outcomes of the discrimination test trials. 
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APPENDIX C 
TOTAL RESPONSES 
DISCRIMINATION TEST - EX.PERilvlEN'l1 I 
Group PS Group PE Group TE Group TS 
RIGHT ERRORS RIGHT ERRORS RIGHT ERRORS RIGH*:I.' ERRORS 
1 5~ '&7 5.6 25 80 1 4t9 ~2 
2 78 12: 89 1 56 34 59 22 
3 48 42:; 51 39 68 22. 32 49 
4 64 2:6 57 33 47 43 37 44 
5 52. ~8 44 37 65 as 60 21 
6 57 33 65 2.5 58 32 76. 5 
7 52. ~8 55 ~5 47 4~ 39 42; 
8 a9 21 57 33 34 47 80 1 
9 65 25 38 43 56 34 43 38 
10 49 51 46, 44: 47 43 42 39 
11 43 38 82 8 51 3:9 45 36 
12 38 43 64 17 36.• 45 48 33 
13 40 50 45 3.6 85 5 77 4 
14 55 35 43 47 74 16. 45 36. 
15 4:1 40 72 9 39 51 
16 55 35 41 40 45 45 
17 46 44 47 34 71 19 
18 42 39 6!1 14 75 15 
19 47 34 76 14 
20 41 40 
21 69 12 
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TOTAL RESPONSES 
DISCRilviiNATION TEST - EXPERIMENT II 
Group PS Group PE Group TE Group TS 
RIGHT ERRORS RIGHT ERRORS RIGHT ERRORS RIGHT ERRORS 
1 65 16 43 :i8 61 211 43 38 
a 47 43 52 38 56 3.4 47 43 
3 38 52 49 4:1 42; 48 54 ~6 
4 46 44 44 46 75 15 82. 8 
5 40 50 6S 32:. 4.7 43. 43 4.7 
6 61 ~ 51 ;59 72 18 46 35 
7 52> 38 80 10 89 1 83 7 
8 S3 37 41 49 56 34 73 17 
9 40 <t1 4:0 50 ~ 42; 66 15 
10 55 35 3.9 51 5.0 40 
11 48 42~ 81 9 39 42· 
12 45 45 50 4.0 47 43 
13 4:7 43 52; 38 81 9 
14 44 46 56 34 
15 55 35 4.9 41 
16 39 4~ 44 46 
17 37 53 74: 16 
18 51 39 43 4.7 
19 45 45 60 2;1 
2.0 48 42 
21 62. 2B 
22' _, 65 25 
23 75 6 
24 73 8 
1 
a 
~ 
4 
5 
6 
7 
8 
TOTAL AND MEAN RESPONSES 
GENERALIZATION TEST - EXPERIMENT I 
Group PS Group PE Group TE 
RIGHT ERRORS RIGHT ERRORS RIGHT ERRORS 
18 9 12 15 15 12 
10 17 12 15 25 2~ 
15 12 17 10 16 11 
16 11 16 11 2.3 4 
9 17 20 7 
17 10 
25 2 
23 4 
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Group TS 
RIGHT ERRORS 
2.4 3 
2£ 1 
19 8 
2,7 0 
Trials 
1 
a 
3 
4 
5 
6 
7 
8 
9 
10 
Totals 
Percent 
MEAN ru~D PERCENT OF CORRECT RESPONSES 
DISCRIMINATION TEST - EXPERIIvlENT I 
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Group PS Group PE Group TE Group TS 
---------------------------------------------------------
MEANS PERCENT MEANS PERCENT MEANS PERCENT MEANS PERCENT 
4.78 .53 4.71 .52; 4.37 .48 5.00 .56 
4.89 .54 5.11 .57 ~i.l7 .57 Q .• 22 .58 
4.50 .50 5.19 .58 4.84 .54 5.36 .60 
4.39 .49 5.62 .65 5;.2.1 .58 5.64 .63 
5.44_ .60 6.05 .67 6>.2.1 .69 s,.oo .67 
5.33 .59 6;.14 .69 5.83 .65 5.71 .63 
5.94 .66 6·.57 .7:5 6 .• 79 .75 6.64 .74 
5.94 .66> 6.78 .75 6.95 .77 6>.50 .72 
5.94 .66 6.15 .68 6.53 .73 6,.2-Q .67 
6.76 .75 6.62. .74 7.39 .82 
53.91 58.94 59.29 52.2:7 
.60 .65 .66 .65 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
Totals 
MEAN AND TOTAL MEAN CORRECT RESPONSES 
DISCRIMINATION TEST - EXPERIMENT I 
Groups PS Group PE Group TE 
5.30 6.22 8.89 
7.80 8.90 5.60 
4.80 5.10 6.80 
6.40 5.70 4.70 
5.20 4.89 6.50 
5.70 6.50 5.80 
5.20 5.50 4.70 
6.90 5.70 ~.78 
6.50 4.22 5.60 
4.90 4.60 4.70 
4.78 8.20 5.10 
4.22 7.11 4.00 
4:.00 s;.oo 8.50 
5.50 4.30 7.40 
4.56 8.00 3.90 
5.50 4.56 4.50 
4.60 5.2.2_ 7.10 
4.67 7.44 7.50 
5.22: 7.60 
4.56 
7.67 
96.53 124.61 ll:ih67 
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Group TS 
5.44 
6.56 
3.56 
4.11 
6.67 
8.44 
4.33 
8.89 
4.78 
4:.67 
5.00 
5.33 
8.56 
5.00 
81.34 
ANALYSIS OF VARIANCE FOR ONE VARIABLE 
Category Means: 
( 96.53 + 124.61 + 112.67 + 81.34 ' ,1. ,1. :a. 2..) 
\ 18 21 19 14 
415.15 
72 
86 
=I ~318.o4o9 + 155a7 .65&1+ 12694.5289+ 6616.1956) _ 17234.9.5225 
~ 18 21 19 14 72 
:: ( 517.67+ 739.41 + 668.13 + 472.58) 2--392.37 
2397.79 - 2.392.37 
5 .4~l 
Within: 
( 534.29 + 779.82 +713.34 +512.04) 2397.79 
2~39.49 - 2397.79 
141.70 
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MEANS FOR THREE TRIALS - EXPERIMENT I 
DISCRIMINATION AND GENERALIZATION TESTS 
Group PS Group PE Group TE Group TS 
D G D G D G D G 
1 3.7 3.0 1.0 5.0 1.0 0.3 4.0 1.0 
2 4.0 5.7 4.7 5.0 4'.7 1.7 3.7 0.3 
3 5.0 4.0 4.3 3.3 4.3 1.3 &.5 2.7 
4 4.3 3.7, 2.7 3.7 2.5 3.3 1.0 o.o 
5 5.0 5.7 4.7 2.3 3.7 1.3 2.0 4.3 
6 2.7 3.3 5.0 3.0 
7 3.0 0.7 3.7 0.7 
8 3.7 1.3 4.3 5.0 
Totals 
22.0 22.1 26.8 24.6 2.9.2 16.6 13.2 8.3 
ll'l • 4.4 4.4 3.4 3.1 3.7 2.1 2.6 1.7 
COMPUTATION FOR GENERALIZATION FORMULA 
Mgr D - Mgr 6 x 100 
Mgr D 
Group PS 4.4- 4.4x 100 .oo 4.4 
Group PE 3.4 - 3.1 X 100 .09 3.4 
Grou.IJ TE 3.7 - 2.1 X 100 .43 3.7 
Group TS 2.6 - 1.7 X 100 .S-5 
2 .• 6 
MEANS AND TOTAL PERCENT CORRECT RESPONSES 
DISCRIMINATION TEST - EXPERIMENT II 
Trials MEANS 
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Group PS Group PE Group TE Group TS 
-·-
1 3.95 3.78 4.62 4.00 
2 4.89 4.67 5.31 5.37 
3 4.53 4.44 4.69 4.64 
4 4.53 5.75 5.77 5.58 
5 5.00 5.44 6.62 6.52 
6 4.53 6.00 5.67 6.52 
7 4.89 5.33 6.00 6.83 
8 5.58 5.00 6.3S 6.70 
9 5.33 5.00 6.64 6.68 
10 5.26 6.11 6.00 6.95 
Totals 48.49 51.52 57.65 59.79 
Percent .54 .57 .64 .66 
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MEANS AND SQUARED DEVJATIOl~S - DISCRIMINATION TEST 
GROUPS PS AND PE - EXPERIMENT I 
Group PS Group PE 
MEAN (X) :a. MEAN (X) ~ 
.x, .x, .X~ .X :to 
ERRORS ERRORS 
1 3.70 .01 .0001 2.78 -.29 .0841 
2: 1.20 -2.49 6.2001 0.10 -2.97 8.8209 
3 4.20 .51 .2601 3.90 .83 .6889 
4 2.60 -1.09 1.1881 3.30 .23 .0529 
5 3.80 .11 .0121 4.11 1.04 1.0816 
6 3.30 -.39 .1521 2.50 -.57 .3249 
7 3.80 .11 .0121 3.50 .43 .1849 
8 2.10 -1.59 2.5281 3.30 .23 .0529 
9 2.50 -1.19 1.4161 4.78 1.71 2.9241 
10 5.10 1.41 1.9881 4.40 1.33 1.7689 
11 4.22 .53 .2809 0.80 -2.27 5.1529 
12 4.78 1.09 1.1881 1.89 -1.18 1.3924 
13 5:.00 1.31 1.7161 4.00 .93 •. 8649 
14 3.50 -.19 .0361 4.70 1.63 2.6569 
15 4.44 .75 .5625 1.00 -2.07 4.2849 
16 3.50 -.19 .0361 4.44 1.37 1.8769 
17 4.40 .71 .5041 3.78 .71 .5041 
18 4.33 .64 .409& 1.56 -1.51 2..2801 
19 3.78 .71 .5041 
20 4.44 1.37 1.8769 
21 1.33 -1.74 3.02:76 
I:. 66.47 18.4905 64.39 4:1.4058 
M=3.693 Ma.•3.066 
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MEANS AND SQUARED DEVIATIONS - DISCRIMINATION TEST 
GROUPS TE AND TS - EXPERIMENT I 
Group TE Group TS 
MEAN (X) X£ MEA:N (X) £ Xt x, x • ERRORS • ERRORS 
1 0.11 -2-.96 8.7616 3.56 .37 .1369 
2 3.40 .33 .1089 2.44 -.75 .5625 
3 2:.20 -.87 .7569 5.44 2.25 5.0625 
4 4.30 1.23 1.5129 4.89 1.70 2:.8900 
5 2.50 -.57 .3249 2.33 -.86 .7396 
6 3.20 .13 .0169 .56 -2.63 6.9169 
7 4.30 1.23 1.5129 4.67 1.48 2.1904 
8 5.22 2.15 4.6225 0.11 -3.08 9.4864 
9 3.40 .33 .1089 4.22 1.03 1.0609 
10 4.30 1.23 1.5129 4.33 1.14 1.2996 
11 3.90 .83 .6889 4.00 .81 .6561 
12 5.00 1.31 1.7161 3.67 .48 .2304 
13 0.50 -2.57 6.6049 0.44 -2.75 7.562:5 
14 1.60 -1.47 2,.1609 4.00 .81 .6561 
15 5.10 2.03 4.1209 
16 4.50 1.43 2.0449 
17 1.90 -1.17 1.3689 
18 1.50 -1.57 2.4649 
19 1.40 -1.67 2.7889 
~ 58.33 43.1986 44.66 39.4508 
Mi3.070 r1.3.186 
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MEANS AND SQ,UARED DEVIATIONS - DISCRIMINATIOh TEST 
GROUPS PS AND PE - EXPERIMENT II 
Group PS Group PE 
MEAN (X) X X£ MEA.N(X) X x:a.. 
ERRORS ~ 1. ERRORS I I 
1 1.78 -2.36 5.5696 4.22 .36 .1296 
2 4.30 .16 .0256 3.80 -.06 .0036 
3 5.20 1.06 1.1236 4.10 .24 .0576 
4 4.40 .26 .0676 4.60 .74 .5476 
5 5.00 .86 .7396 3.20 -.66 .4356 
6 2.90 -1.24 1.5376 3.90 .04 .0016 
7 3.80 -.34 .1156 1.00 -2.86 8.1796 
8 3.70 -.44 .1936 4.90 1.04 1.0816 
9 4.56 .42 .1764 5.00 1.14 1.2996 
10 3.50 -.64 .4096 
11 4.20 .06 .0036 
12 4.50 .36 .1296 
13 4.30 .16 .02.56 
14 4.60 .46 .2116 
15 3.50 -.36 .1296 
16 4.67 .53 .2809 
17 5.30 1.16 1.3456 
18 3.90 -.24 .0576 
19 4.50 .36 .1296 
z::. 78.61 12.2725 34.72 11.7364 
M,_= 4.137 n,=3.858 
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MEANS AND SQUARED DEVIATIONS - DISCRIMINATION TEST 
GROUPS TE AND TS - EXPERIMENT II 
Grou12 TE 
:x:Z: 
Grou12 TS 
:X£ MEAN (X) :x2.. MEAN (X) :x,;t. 
ERRORS ;!... ERRORS :1,.. 
1 2.90 -.23 .0529 4.22 2.25 5.0625 
2 3.40 .27 .0729 4.30 . 1.33 1.7689 
3 4.80 1.67 2.7889 3.60 .63 .3969 
4 1.50 -1.63 2.6569 0.80 -2.17 4.7089 
5 4.30 1.17 1.3689 4.70 1.73 2.9929 
6 1.80 -1.33 1.7689 3.89 -.92 .8464 
7 .10 -3.03 9.1809 0.70 -2.27 5.1529 
8 3.40 .27 .0729 1.70 1.27 1.6129 
9 4.67 1.54 2.3716 1.67 -1.30 1.6900 
10 5.10 1.97 3.8809 4.00 1.03 1.0609 
11 .90 2.23 4.9729 4.67 1.70 2.8900 
12 4.00 .87 .7569 4.30 1.33 1.7689 
13 3.80 .67 .4489 0.90 -2.07 4.2849 
14 3.40 .43 .1849 
15 4.10 1.13 1.2769 
16 4.60 1.63 2.6569 
17 1.60 -1.37 1.8769 
18 4.70 1.73 2.9929 
19 2.33 -.64 .4096 
20 4.20 1.23 1.5129 
21 2.80 
-.17 .0289 
22 2.50 
-.47 .2209 
23 .67 -2.30 5.2900 
24 .89 -2.08 4.3264 
L 40.67 30.3944 71.24 55.0142: 
M,_: 3.129 M,_:: 2.968 
COMPUTATION FOR t-TEST 
EXPERIMENT I Al~D II 
Groups PS 
- i 30.'7630 
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-
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COMPUTATION POR t-TESTS 
EXPERIMENTS I aND II 
Groups TE 
_,\ 13.&~86 + ::)0.394\j 
- l 18 1.3 
=J '73.5"930 
~ ~1 
::: ~ '2..3'139 
t 
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- ~ 19 I~ 
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NUMBER OF SUBJECTS IN. EACH RATING 
CATEGORY--ENRICHMENT QUESTIONNAIRE 
Subjects in Good Fair Poor 
Rating Categories 
Criterion Reached 6 12 2 
Criterion Not Reached 13 16 17 
95 
Total 
20 
46 
